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Projected Workload for a Vascular Service in 2020
M. Heikkinen*, J. P. Salenius and O. Auvinen
Department of Surgery, University Hospital, Tampere, Finland
Objective: to estimate the workload of a vascular service during the next two decades as the proportion of people aged
over 65 years increases.
Methods: the study used the vascular registry data of Tampere University Hospital and the population data of Pirkanmaa
region provided by the Central Statistical Office in Finland. The current workload is 1420 vascular procedures per million
inhabitants yearly (951 surgical and 207 endovascular). Sixty-five per cent of all procedures are done on people over 65
years old. Pirkanmaa has a population of 440 000 persons of whom 15.6% are over 65 years. According to the population
data the population will increase to 460 000 persons by the year 2020 and 22.9% of them will be over 65 years old.
Results: the total amount of procedures will rise by 40.5% (1906) and the increase in endovascular and surgical group
will be 39.2% (640) and 43.5% (1265) respectively. The proportion of treated patients over 65 years will rise from 65.0%
to 70.5%. In the next two decades the amount of patients with claudication will increase by 35.4%, critical limb ischaemia
by 44.2%, carotid surgery by 34.0%, abdominal aortic aneurysms by 40.7%, acute limb ischaemia by 45.0% and access
surgery by 27.4%.
Conclusion: in the next two decades the number of elderly people will increase so rapidly that, whatever happens to the
incidence and prevalence of peripheral vascular disease, the workload for a vascular service will increase significantly.
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Introduction endovascular procedures in 2020 using a vascular
registry of a well-defined geographical area and popu-
Peripheral vascular disease (PVD) is prevalent in well- lation data provided by the Central Statistical Office
in Finland.developed countries. For example, PVD affects 10%–
12% of the adult population2,3 and is a major cause of
disability in the United States.1 Further, PVD usually
affects the elderly population. Finland is one of the
Material and MethodsEuropean countries where a so-called ‘‘baby boom’’
occurred after World War II.4 This will lead to an
Systematic data collection of all vascular proceduresageing of the overall population during the next two
into a national registry (Finnvasc) was initiated indecades, as the absolute and relative size of the oldest
the beginning of the 1990s in Finland. The details ofage groups increases. Although this phenomenon is
Finnvasc protocol have been described elsewhere.6,34well known, numerical calculations of its significance
All vascular operations, including endovascular pro-are scarce. According to the United Nations’ forecasts
cedures and access surgery, are registered. Primarythe amount of people over 65 years will increase by
amputations and surgery for varicose veins are ex-18 million, reaching 70 million in the European Union.5
cluded. Pirkanmaa, the region used for this projection,In Finland the number of persons over 65 years was
has a population of 440 000 persons. Invasive vascular75 000 in 1997, and according to the population cal-
diagnostics and both surgical and endovascular treat-culation of the Central Statistical Office in Finland the
ment are only performed in the University hospital. Allrespective number in 2020 will increase by 65% to
vascular procedures have been submitted by Tampere122 000. The purpose of our study was to make a
University Hospital to the vascular registry since Janu-projection about the need for vascular surgical and
ary 1990. Validity control has been performed annually,
comparing data with the computerised anaesthesia
* Please address all correspondence to: M. Heikkinen, Tampere register of Tampere University Hospital. The numbersUniversity Hospital, Department of Surgery, P.O. Box 2000, FIN-
33521 Tampere, Finland. of procedures that have been used in calculating the
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projection are based on vascular registry. The mean
values of procedures done in 1990–1997 have been
used. The mean annual number of reconstructions was
calculated by taking an average of reconstructions
which were made during 1990–1997. After that the
number of procedures per 100 000 inhabitants were
calculated. The calculations were made for each age
group (patients under the age of 45, 45–65 and over
the age of 65). The final prognosis was calculated by
using the Pirkanmaa region population data of each
age group to the years 1997–2020.
The population data from Pirkanmaa region is based
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Fig. 1. Prognosis for the vascular patients age distribution in 2020.Office in Finland. On the basis of these figures we
(F) >65; ( ) 45–64; (C) <45.
have calculated the future need of vascular procedures.
The projection was made assuming that the incidence
of PVD will remain unchanged.
Results
The current vascular workload is 627 procedures per
year (420 surgical and 207 endovascular). The numbers
per million inhabitants are 1420, 951 and 470, re-
spectively. Sixty-five per cent of all procedures were
done on persons over 65 years of age. According to
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the projection, ageing of the population will increase Fig. 2. Number of vascular procedures per million inhabitants
the amount of procedures to 881 in the year 2020 (585 until the year 2020. (E) Surgical procedures; (F) endovascular
procedures; (–O–) total number of procedures.surgical and 297 endovascular), i.e. 1906 procedures
per million inhabitants (1265 surgical and 640 endo-
vascular) (Fig. 2). The total amount of procedures will
increase to 40.5%, and the increase in surgical and
endovascular groups will be 39.2% and 43.5%, re-
spectively. The calculated proportion of patients over
65 years is 70.5% in 2020, while the proportion cur-
rently is 65.0% (Fig. 1). The treatment of claudication,
critical limb ischaemia, abdominal aortic aneurysm,
supra-aortic ischaemia, acute limb ischaemia and ac-
cess surgery presently makes up 89% of all vascular 600
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procedures. The increase in these main groups will be
as follows: claudication 35.4%, critical limb ischaemia Fig. 3. Prognosis for the number of six most general procedures (or
indication) in 2020, per million inhabitants. (F) 2020; (E) 1997.44.2%, carotid surgery 34.0%, abdominal aortic an-
eurysm 40.7%, acute limb ischaemia 45.0% and access
The future trends in age structure in Finland are quitesurgery 27.4% (Fig. 3).
similar to those in other industrialised countries. In
the United States 12.2% of the population were more
than 65 years old in 1992. In 2020, if the current trends
continue, 16.5% of people in the United States willDiscussion
exceed 65 years of age, an increase of 35%.7,8 In 1996
Stanley et al. estimated that the amount of vascularIn the next few decades, as the baby-boomers become
over 65 years old and as longevity increases for the operations performed annually will rise from 2320 per
million inhabitants to 3130 per million inhabitantspopulation in general, the proportion of elderly
patients in the Finnish population will rise sharply. until the year 2020,9 i.e. an increase of 43.5%. In our
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study the increase in the amount of vascular operations this method in the future is impossible to predict. The
incidence of abdominal aortic aneurysms has slowlyuntil the year 2020 will be 39.3%. The estimated in-
crease in the amount of endovascular procedures will increased24–26 and this trend is likely to continue. De-
spite the increasing number of elective operations, thebe 43.5% and in the amount of all vascular procedures
40.5%. It is probable that the prevalence of PVD is incidence of ruptured AAA is also on the increase.27
These trends may increase the need for AAA re-similar in other western countries to that in Finland.
It is always difficult to make projections about construction more than our calculations suggest.
The amount of acute limb ischaemia has been quitehealth-care needs, because the mathematical model
may be defective. The basis of our study is the Finnvasc stable for the last 10 years in our hospital. However,
the proportion of endovascular treatment, i.e. throm-registry of Tampere University Hospital. The validity
control is performed annually, comparing data with bolysis, has increased compared to surgical em-
bolectomy.28 The need of access surgery alwayscomputerised anaesthesia records, and missing in-
formation is collected from patients’ case histories. depends on the treatment policy of renal insufficiency.
In the last 8 years the policy has become more activeThus, we know that the register is complete. The
current population data provided by Central Statistical and the amount of access surgery has increased sig-
nificantly. In the same time the mean age of theseOffice is also reliable. As our projection concerns the
population aged over 65 years, future changes in birth patients increased from 58 to 62 years.28 If this trend
continues, the need for access surgery in our projectionrate do not disturb it. Immigration also tends to have its
effect on the younger population. Besides the medical will clearly be an underestimate. The mean hospital
stay decreased in the last decade and in the future fastaspects, several other factors affect the need for vas-
cular surgery. These include current values, economic track methods will probably result in still shorter
lengths of stay.23factors and health-care practice in the society, but we
have made our calculations assuming that indications The prevalence of risk factors influences the natural
course of PVD. Three most important risk factorsdo not change.
An active reconstructive surgery for CLI has been are hypertension, diabetes mellitus and smoking. The
behaviour of risk factors in the future is difficult toshown to decrease amputation rates.10–16,36 Recent cal-
culations suggest that reconstruction is also less ex- predict. Some conclusions might be done, however,
on the basis of the trends in the last decades. Accordingpensive than amputation.17 In the last decade the main
trend in the treatment of PVD in Pirkanmaa region to the statistics of the National Pension Institute of
Finland the proportion of patients who get financialhas been towards more active treatment of CLI and
the numbers of patients with CLI have also increased. support for hypertension medication has increased
constantly from 7.1% in 1978 to 8.6% in 1996 (numberDuring the same period the relative and absolute
numbers of PTA have decreased and the number of of persons has increased from 0.33 million to 0.44
million). The same trend can be seen in diabetes mel-surgical treatment increased.28 The total amount of
procedures in the last few years has, however, been litus. The proportion of patients who get financial
support for diabetes medication has increased fromstable, mainly because the indications for invasive
treatment of claudication patients have been restricted. 1.7% to 2.3% during 1978–1996 (number of patients
has increased from 0.08 million to 0.12 million). Dia-Exercise rehabilitation may be as effective as surgery
or angioplasty in treating claudication, but with a betes has clearly become more common during the
last five decades in Finland; both the absolute andlower morbidity rate and cost.18,19
The number of asymptomatic carotid stenosis op- relative incidences of it have strongly increased in all
age groups, especially among children.37 Smoking, onerated in the last few years has also decreased because
some recent studies suggest a more conservative prac- the contrary, has increased little among the Finnish
population in the last two decades (information pro-tice.20–22 Studies that are ongoing (ACST) will probably
clarify the treatment policy for such asymptomatic vided by the Public Health Institute in Finland). Smok-
ing among men has decreased slightly duringstenosis. In Tampere University Hospital the mean
number of asymptomatic stenosis treated annually in 1979–1997, but at the same time it has increased
strongly among women. When estimating the smokingthe 1990s has been about 39 per million inhabitants.
Our diameter indication for abdominal aortic an- habits of the population aged 45–65 years during the
next two decades on the basis of the current situationeurysm repair has been 5.5 cm and recent studies
support this practice.23 Endovascular treatment of among the younger age groups, the same trend seems
to continue: smoking among men seems to decreaseAAA is a new treatment modality and it will take
time before it confirms its position; thus the need for slightly and among women it seems to increase, but
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studies. P23–178. Sixty-five plus in America. Washington D.C.:not so strongly as in the past. Therefore, it seems likely
Government Printing Office, 1993.that these three main risk factors will not significantly 8 U.S. Bureau of the Census Statistical Abstract of the
decrease in the near future. United States. Current Population Reports (114th ed.). U.S.
Department of Commerce, Washington D.C., 1994.Other factors that seem difficult to predict are tech-
9 Stanley JC, Barnes RW, Ernst CB et al. Vascular surgery in thenological and scientific advances. What will be the United States: Workforce issues. J Vasc Surg 1996; 23: 172–181.
impact of minimally invasive and non-invasive im- 10 Luther M. The influence of arterial reconstructive surgery on
the outcome of critical leg ischaemia. Eur J Vasc Surg 1994; 8:aging of blood vessels and their lesions? Other ad-
682–689.vances that will influence vascular surgery include the
11 Hickey NC, Thomson IA, Shearman CP, Simms MH. Aggressive
introduction of biochemical or genetic methods to reconstruction for critical lower limb ischaemia. Br J Surg 1991;
78: 1476–1478.prevent or reverse atherosclerosis, intimal hyperplasia
12 Pedersen A, Bonefeldt OB, Krasnik M et al. Halving theand degenerative aneurysms.29 Prostaglandin ana-
number of leg amputations: the influence of infrapopliteal by-logues, antiplatelet agents, and angiogenic factors that pass. Eur J Vasc Surg 1994; 8: 26–30.
stimulate the growth of new vessels are under in- 13 Lindholt J, Bo¨vling S, Fasting H, Henneberg E. Vascular
surgery reduces the frequency of lower limb major amputations.vestigation in patients with critical leg ischaemia.30
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Eur J Vasc Surg 1993; 7: 448–451.able that these innovations will obviate the need for
15 Thompson MM, Sayers RD, Reid A, Underwood MJ, Bell PRF.interventional or surgical treatment in some patients.29
Quality of life following infrageniculate bypass and lower limb
Although introduction of new technology is often amputation. Eur J Vasc Endovasc Surg 1995; 9: 310–313.
16 Alberts M, Fratezi AC, DeLuccia N. Assessment of quality ofcited as a potential means of decreasing the need for
life of patients with severe ischaemia as a result of infrainguinaloperative treatment of vascular disease, this has not
arterial occlusive disease. J Vasc Surg 1992; 16: 54–59.proved to be true in the past. The increased use of 17 Luther M. Surgical treatment for critical leg ischaemia: a 5 year
PTA for CLI did not reduce the frequency of arterial follow-up of socioeconomic outcome. Eur J Vasc Endovasc Surg
1997; 13: 452–459.reconstructions.31,35 Even the introduction of per-
18 Creasy TS, McMillan PJ, Fletcher EWL, Collin J, Morriscutaneous balloon angioplasty of iliac arteries has not PJ. Is percutaneous transluminal angioplasty better than exercise
reduced the number of aortoiliofemoral bypasses.9 for claudication? Preliminary results from a prospective ran-
domized trial. Eur J Vasc Surg 1990; 4: 135–140.Although the costs of angioplasty are one-fifth of those
19 Lundgren F, Dahllof A, Lundholm K, Schersten T, Volk-in surgery, the overall costs rose after the introduction
mann R. Intermittent claudication – surgical reconstruction or
of PTA as a result of an increase in the number of physical training? A prospective randomized trial of treatment
patients treated.32,33 efficiency. Ann Surg 1989; 209: 346–355.
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happens to the incidence and prevalence of PVD, the 21 Wong JH, Findlay JM, Suarez-Almazor E. Regional per-
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